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Abstract

The present study was conducted to know the antioxidant activity of
Korean green tea extracts and Japanese green tea extracts and
polyphenol compounds contents. The concentations of total
polyphenolics in Koean green tea extracts were the highest activities
first harvest of extracts than teas from late April of extracts and
EGCG of concent form a kind of ployphenol compounds was 10.05 mg/g
by weight. Japanese green tea extracts of total polyphenolics content
were  sen—cha>gyokuro>hoji—chal>hoji—cha2>kuki—cha and EGCG
concent of sen—cha was 15.51 mg/g by weight. Xanthine oxidase
inhibitory activity of ICso values was 147.4 pg/mL in first harvest of
extracts in Korea and sen—cha(Japanese green tea extracts) was 269.5
1 g/mL. The water extracts from decaffeinated Kuki—cha
dose—dependently inhibited the nitric oxide production in a
lipopolysaccharide —stimulated murine macrophage RAW 264.7 cells.
These results suggest that extract of decaffeinated green tea could be
used as functional material in developing a antioxidant and

anti—imflammatory activity.
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of AA FueAstA Auj= i Ao

FHor olzelsh, eAe}l § oy £
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Hayashi 5(74)2 A=A g8 &A= flavonoidFE #2831 xanthine
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1. 29 A=
=2k= Fig. 13 7o) 300C F& &AM 5% 92 H Fol U2 w7h+] H]
s 23 23 HSS 39, 23 Ha2 250CoA 3% He & "o

F e A%l 69 o3 delFe Ae wEsdon, mrs A

g o] g3tel 90X FS HolA Az
Leaves
First Roasting e300 & Yor SEmif

Rubbing to be rolled

Second Roasting
250C for 3 min

repeat 3 times

Shaking off

. Using the heat of ash
Finishing

Roasting for 90 min

Fig. 1. Processing green tea (non-fermented tea) manufacturing.

“
B Ao AFRE XA 8= Table 104 B uvhel o] sk 6719 =
A 7ol dEAE 57 HSAARE AP T Green tea I (A12H) 3 Green

tea () & AFohdelA F918k3laL, Green tea M—1 = 7|4 Azl 3}
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7170o]a1, Green tea -1 7]A =g g+
t}. Green tea V-1 #3837 4 ¢
A sk 3o =xfolt), AxH(AAD), AFZ(FR),

o3

<

=
—

o] HaE 7MKL A2 E A
zFo] 31, Green tea IV—2 +

SAAT, 2AAO, F712F

AFE Qeld AwE 53E PUARARL, 1 F SAR], T eAAE

b,

& TSl Aol AH8S

Table 1. Green tea sample sources used for the experiments

Sample name Origine Type of tea Treatment remark
Pan-fire : )
Green tea 1 Korea late April Jeju
blanched tea
Pan-fire small leaves from the frist )
Green tea I Korea i Jeju
blanched tea spring flush
Pan-fire before treatment from
Green tea III-1 Korea , Hwagae
blanched tea machine
Pan-fire .
Green tea III-2 Korea after treatment from machine Hwagae
blanched tea
Pan-fire before treatment from make
Green tea V-1 Korea Hwagae
blanched tea by hand
Pan-fire after treatment from make
Green tea V-2 Korea Hwagae
blanched tea by hand
Market
Sen-cha Japan Steamed tea -
(Japan)
Market
Gyokuro Japan Steamed tea -
(Japan)
. Market
Hoji-cha 1 Japan Roasted tea -
(Japan)
. Market
Hoji-cha 1T Japan Roasted tea -
(Japan)
) Market
Kuki-Cha Japan Steamed tea -
(Japan)

_14_



AzE =z 2 10 g& 90T F7H< 1000 mL °f 713t 5 108 3o *
3ttt o & Fof o] HE EAAZX XA BBAEE FH|ste] A& o]
313}

. =4 Ax¥ A ZE PBS(phoshate buffered saline) o] o] 23 o

PBS (phoshate buffered saline)©l] o] A& eof AR5} t}.

5. M Euj

b2 A A Q0 RAW 264.7 AlE= A EF 238 (Korean Cell Line
Bank) 2 %8 FHdstdct. AMx= 10% fetal bovine serum(FBS)Z 100
unit/ml penicilln, 100 pg/ml streptomycin(GIBCO, USA)o] >3t
Dulbecco's Modified Eagle Medium (DMEM, GIBCO, USA) A& A}-&3}¢]

37C, 5% COy F=7]0A wj&stAtt.

ol

ZYils A 42 Yang TG HHE o &

ol
-

o A#Fetdth. Als 05 g
S =%3sle] A7 flaskell ¥ 25 mL THFE H7FsEAT 90T water
bath(Jaeil=11 Chemistry, Korea)ollA 30 min&<¢t HEAIZ F o3x
(TOYO 5B)& of#ste]l 1 mL& HAstth o7l HPLCE & 4 mLE #H7t
3tal Syringe filter (0.45 pm, Sigma, USA) & o ¥}3te] C—18 column(3.9
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mm X 150 mm Coated with C18 Symmetry)d UV AZ7]E o] &35}
230 nmoll Al HPLC (Waters 626, Japan) & #4138} t}.

2) HPLC &4 =4
=2} FE55L 7}A 12 polyphenol compounds AEEA o= WatersAhe
HPLC (Waters 626)°]83t¥dt. HPLC EXoA £+ Eluent AG%

acetonitrile®] €9 0.1% acetic acid® £33+ &H)3} Eluent B(50%

acetonitrile®] € 0.1% acetic acidE &3t §H)F =/{HE ALE3o &
AsteEa, 71€7] e E B39t o]wl polyphenol compounds A&

A& ¢33 HPLC 717]1Z74d& Table 20 YeRH A1, ol 5Ae 7| &7 &8 %
7Z1& Table 3o st T ojgst BHxzo=Z 9% 9 polyphenol

compounds XTEHY AZvETWS Fig. 20 Y I},
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Table 2. HPLC conditions for polyphenolic compounds composition analysis

Item Condition
Instrument Waters 626
Detector Waters 486 UV 230 nm
Column 3.9 mm x 150 mm Coated with C18 Symmetry

Column Flow 1 ml/min.

Eluent A : 5% Acetonitrile / H20 / 0.1% Acetic Acid

Mobile phase . . )
Eluent B : 50% Acetonitrile / H20 / 0.1% Acetic Acid

Injection Volume | 10pL

Table 3. Mobile phase conditions for HPLC gradient-elution

Time Flow Eluene A % Eluent B % Curve
Initial 1.0 90 10
3 1.0 90 10 6
10 1.0 80 20 6
30 1.0 10 90 6
35 1.0 90 10 6
50 1.0 90 10 11
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Fig. 2. HPLC chromatogram of polyphenolic compounds in green tea.

TB, theobromine : 2.571 ; GC, gallocatechin: 3.194 ; EGC, epigallocatechin : 6.083 ;

C, catechin : 8.281 ; EC, epicatechin : 13.121 ; EGCG, epigallocatechin gallate : 13.658 ;
GCG, gallocatechin gallate : 15.369 ; ECG, epicatechin gallate :18.890 ; Cffeine : 7.127
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93 DPPH

7. gu% FH 54
=4& Blois WH(52)9
=2l A5 E 96 well plate
[e)
% 517 nmelA FEFE=E SASHATH
butylated hydroxy
2

1) DPPH radical 24 &4 &3
7} 50% ek uj

qurcertin,
285 R

free radical 22A Wl we} F43FAE 5, wekE
acid, trolox,
anisole(BHA), epigallocatechin gallate(EGCG)E A}83% vk, DPPH #2] 7]

A 2}-8 o] 5 (electron donating ability)
o] 100 pL® 53} 04 mM DPPH (1,1'-diphenyl-2-picrylhydrazyl)-8 <&
st
NE=

A7 ste] Ao A 1087 WX
ascorbic

[©)

5 4

oluf ERITOoEE

slee] 2o wME 21%3% %, DPPHE
AA

7 24
el = A 59 =0ICs) = EAISH T
DPPH radical 27 &4(%) = (A control-A sample) / A control x 100
=
533

Al &
A sample : AlRE FH7IgF WS- Ao 5
A control : AlEH4 WELS H71e HES-ol o] =
T3k Ayt= A& A (antioxidat activity)S DPPH A2AZA 9] 1G5 o=
FEABFR AL, ascorbic acid®] FatshsEy} Hlalsto] ofgfe] Ao Aqks ATt
AEAC (mgAA/lOOg) = ICSO(aScorbatc) / ICSO(samplc) X IOO,OOO
of 2~z 2H ALY ICs2 0.00557 mg/mL= AEAC (ascorbic acid equivalent
< SA4oAth

antioxidant capacity)
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2) Nitric oxide &4 &4 =3

A A 0 & nitric oxideE A= Q) sodium nitroprusside(SNP)E A}
43t nitric oxide 4AA A& FASYUHG354). 10 mM  sodium
nitroprusside(SNP)&-<% 200 mlLel ABE =z Hrbsta 25T A 347
St RESAI AT wEgo] 2 & whE oy FAg O] GriessAl oS H7FSA
. ALolA 102 F<F ¥SAIZl 3 540 nmolA FFEE Ao FEE
o} A4F (nitrite) 2] YO Z nitric oxide 2A A S A& T Nitric oxide 4

=

AR e FREIL 50%AT W UEE AR 5

il

3) Xanthine Oxidase %Al ® Superoxide &4 &4 &3

Xanthine®} xanthine oxidaseoll €] gt uric acid A< 290 nmdl A S71d &
FEof o 433 (55), superoxide®] %2 nitrobule tetrazolium (NBT)3
ARl o3 S-S ATGE). wEAS 4 F=E O AE% 05 mM
Xanthine, 200 mM phosphate buffer(pH 7.5) 100 pL= €33 1 mM EDTAE
TH 3R, ol 50 mU/ml Xanthine oxidaseE % 7}sho] uric acid®] B4&
=8kt

Superoxide AL ¢ HES-do] 05 mM NBTE H7Fste] wHgA|Fth
xanthine oxidase A % superoxide A&7 A& zt7z} AAE uric acidet

superoxide®] &3%=7} 50% AT ol YElUE A5 FX(ICH)ZE EAISHA

8 EYAENTE I BA

ZYds FE FFS Folin-DenisH(59)s 2 BPAIA FA4sdrt #
A ZYdE IFE FHF ALFES A3 AFHS tannic acid(sigma, USA) &
&He Abgste] st AR EE&AL HF =7 0, 325, 75, 125,
1sible spectrophotometer® 725

v
nmel X FFE=E SAS] AP A A5 ZHdE de %
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e 22 gyer S48 1A FEE5 1 mg/mLE 53ty o

€4 02 mLE Al Hsto] SHFF2 2 mL2 3438300 o7l 02 mL

flo
rlo
1)

Folin—ciocalteu’s phenol reagent(sigma, USA)E #7}ste] 2z £33 3 387

Aol HABGh o] gho] 2M NaxCOs §9 04 mLE 7o £Fata
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ol\
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ny
il
S
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ol
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9. AIX 54 53

A7 7F MES] AEE9 1A= 9GS 3-(4,5-dimethylthia zol)-2,5-
diphenyltetrazolium bromide(MTT)Hel| °lste] A3t MEnF T wj %
=
[e)

OHH

RS

MBS AAsIL MTT(Sigma, USA) £ 500 pg/mls H7bskar 3A]7F
FalAT. A E A AT vhe, dimethylsulfoxide (DMSO, Sigma, USA) 200uL
Zbsted MTTS 3ol & ¥ formazan FHAES &)Az F
microplate readerE A}g£3te] 570 nmol A THE=E =AU 4 A8 F&
o g FFE TS TFeoH, fExaY FH% g vuste ME=sd A
L5 ZAEIAT AESAE S v Aol o8 Ak=Este] TCx #hez2 H7bekd

Cso 2 50%9 AE=ALS Y+ Fxo|t},

it

H
o,
£
=

MEZ4(%) = (Control ODs7p — Sample ODsn ) / Control ODso x 100
10. Nitric oxide A oA &A

RAW 2647 AIZE 10% FBS7} #7F¥ DMEM ®lA & o]&3ko] 1.0x10°
cell/mL= ZA3 F 96 well plateo] ¥ 18A]7F F<F vj3ldt}. o] & oy

7HA s A RE IARE ¢ d Ad 5 LPS (100 ng/mL)E 7Fako] 244

7 wfokst . AAE nitric oxided %S Griess Al 9FS o] &3Fo] AE wj
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A Fo EASEE nitrited] FEE FAHSAT AEZwY deH 100 pLef
Griess Al2FS o]&sto] AXEX wjetd Fo EA|3t= nitrited] FENZ FAH A
of M EZe g F5 Y 100 uLet Griess Al9F 100 pLE &£&3te 96 well plates

A 10% F<F WHEAIZL F 540 nmolA FHE

il

S48kt A4 E nitric

oxide?] %€ sodium nitrite(NaNQO»)S 7 @A o2 slo] v s}t

11. A 24

FAE Aabs 3W o] el HHAA A9 dyelH, o= Het (mean)}

¥ +23 (standard error, SE)E 4F=35lH 21| student’s t-test= FA 4

>
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V. 23 2 1%

1. Z8vs AEF 71909 &% 33

=210] FoAEQl catechins 2} purine alkaliods AJ¥#<¢l theobromine,
caffeine, gallocatechin, epigallocatechin, catechin, epicatechin,
epigallocate, chin gallate, gallocatechin gallate, epicatechin gallate®] &=

& HPLCE #43 A3E Table 4,501 2okl

Aol & upe} o] H“akFEE T polyphenolic compounds &%
B9, EGCGE A&l 8.50 mg/g, +42 10.05 mg/g, 7IAA A =4t
2.69 mg/g, 71AAEF] Ha= 1.30 mglg, FAHBAY HAFA 6.25
mg/g, FAAZ Fo| HAFelAM 1.26 mg/g o TFFE YERALE AF
TUE 2+ EGCG7E 8lelld 4% =2k EGCG gFHth w9 F3dot
3 EGCG g&o] wi-¢ ZA Aok v=Hl ol Ale F7, AHA, A
o] Az T Aol= g o7 Ho it}

Zha 1S Aol A 9.31 mg/g, FAAl 9.93 mg/ml, 71AIA A HAb=
5.27 mg/g, 71AIAZF HAE= 5.54 mglg, FAAGHL] HAtA 7.16
mg/g, FTAAY F FHatelA 7.65 mg/g & FHFS FERAAT

a8l dE kel Ao EGCG %2 15.51 mg/g, ¥=2+= 12.04 mg/g,
AT & 4.37 mg/g, AT+ 2.88 mg/g, F71x+= 1.21mg/gl] S
et Stk EGCGEl g2 Ao AArb 7bg el wskom, F71x7t
7b Ggkth S ghiqle]l $Eks B, AlbelA 12.67 mg/g, WFEOAA
13.66 mg/g, A2 1+ 11.20 mg/g, AT+ 9.94 mg/g, F713+= 4.88
mg/g? ¥EFS UEdT 1A Eeulls AR §e] e mAkel H
3l A RS dEhicl

Sl Hpsl QRAbe

-

o

rlr

e L
Jir
)
i
=
El
ol
ol
2
%
e
gy
D
®
@
1o

ok
u
o
=
20

WA g Ea
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Table 4. Contents of polyphenolic compounds of water extracts from various

green teas in Korea

Compounds

(mg/g)” TB GC EGC C EC EGCG GCG ECG Caffeine
mg/g

Green tea 1 589 221 451 083 252 8.0 129 294 9.31
Green tea I 6.40 204 394 079 232 1005 1.77 3.49 9.93
Green tea II-1 0.83 1.33 3.08 0.38 166 2.69 0.65 0.99 5.27
Green tea II-2 453 066 136 0.16 0.80 1.30 0.11 1.25 5.54
Green tea IV-1 882 0.19 0.15 6.18 3.55 6.25 0.10 1.62 7.16

Green tea IV-2 163 0.18 0.12 0.10 0.63 1.26 0.14 1.34 7.65

1)TB, theobromine; GC, gallocatechin; EGC, epigallocatechin; C, catechin; EC, epicatechin;

EGCG, epigallocatechin gallate; GCG, gallocatechin gallate; ECG, epicatechin gallate

Table 5. Contents of polyphenolic compounds of water extracts from various

green teas in Japan

Compounds

1 GC WEey, € EC EGCG GCG ECG Caffeine
(mg/g)"

Sen-cha 117 824 1895 190 457 15651 475 3.79 12.67

Gyokuro 034 763 932 118 246 1204 495 249 13.66

Hoji-cha 1 432 512 455 128 0.99 4.37 3.00 1.07 11.20

Hoji-cha 2 047 359 221 092 0.69 2.88 206 0.92 9.94

Kuki-Cha 054 170 165 043 0.51 1.21 0.06 0.41 4.88

1)TB, theobromine; GC, gallocatechin; EGC, epigallocatechin; C, catechin; EC, epicatechin;

EGCG, epigallocatechin gallate; GCG, gallocatechin gallate; ECG, epicatechin gallate
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2. 7H5 A AA

7HAR1E A At Al 718 vfel] & EeWHe AMESAT. w4 &
o] FEEZEES T35 alkaloids Algo] #2859 crude flavanol galltes
7b AP EY E2ExE §Hdom B3t stFo &9 (decaffeinated) ¥ &%
N (not decaffeinated)e] &S HPLCZ #2&&to] Fl=ole] A A7 & HA

o,

1.2% 7 (- EGOG
T
g s
=
]
£
=
=
=
- S0
{-p-ECC
0 —
-FEC Ui
|
R - s — - —_— - - — > 3
o = 1m 15 0 25

Fig. 3. Chromatogram ‘at 280 nm of the pellet fraction resulting from the

caffeine precipitation of a green tea brew. (U1,U2 = unknown)
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Fig. 4. Chromatogram at 280 nm of the supernatant fraction resulting from

the caffeine precipitation of a green tea brew.
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) 5z 289 I3 &4

g Al F8]7] AH = #A3+= 1,1-Diphenyl-2-picrylhydrazyl (DPPH)+=
<% phenolic T-%¢ aromatic amine 3} EoA Wo| ALEE+= HWo |t
DPPH alcohol &2 517 nmellA 3 =& SAY & dom, d2oA 1A%t
A wg kS fEl guZoltt. HAFAAZHE AW hydrogen
radicalS WO} phenolxy radicals AAsHA E o =4 DPPHO Eo]4A &
band7} AetA Al Tk DPPHS] H b2 kA szl 2] =] Hdate] =
Mo g WA HERE o] s Mo FFEo AAE SAste] ol A3}
g A2, 2] FEFES AEE AMEste] DPPH 9 free
radical 274 &Ho = IAkst G S ZA3Z Table 6, 7 ¥ Fig. 5, 6
of ettt Aael A B A, -4, AAOA), AZS5O1A), A=A
(FA), A2 (FA) 42t ICsoake]l 161 pg/mL, 129 pg/ml, 286 png/mL, 39.6

ug/mL, 24.1 pg/mL, 44.1 pg/mL 24 "$ =& radical 2AEAHA S Holx= A

e
2
1o,
abs

et

ﬂlO

2R

MN‘

=
il

o

A\
o

g

o2 ZAHQIT 28 FHEle] AAE HAFEES AE, 4, AgAC]
A, AZF1A), A=A GFAD, A2*=(5A) 2H2E 1Csoatel 16.7 ng/mL, 12.2 n
g/mL, 329 pg/mL, 47.1 pg/mL, 20.0 pg/mL, 346 pg/mLe =2 YeERd A3 =

3ou5@ Anz Bgont ST AR WE HAFEELS s

6
FheelE o] 45703 mgAA/100ge. & 7HE =1
o] 11,834 mgAA/100go.2 7} vt Ao =z
50 #°] 14.0 pg/mLE Hol kst &Ao] b &9kttt uF =
FEE ICxn #< 236 pg/ml, AT HIY ICxn 2 20.0pg/mL, 285u
g/mLE YERAL F712F F5:E9] ICy #ho] 43.3 pg/mL Atk H3 74l o]
AAD AR, nF2, A1, B2 9 ICxn #t2> 149 pg/ml, 186 ug/mL,

ot
S e
e
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181 pg/mL, 235 pg/mL, 39.0 pg/mL ©]t}.
TR} AR D AAE FHEde] AA

i
o
il
il
o
i
o
il
i
f
v}
S

gk2k3l A @1 BHA(butylated hydroxy anisole)®] DPPHO| #217] &2A&44 A
I 345 pM=z ZA o] A Yl Trolox:= 34.1 uM, quercetin®] 9.7 pM, L]
1 72157 ¢l EGCG(epigallocatechin gallate):= 6.3 uMZA &Alo] 7F4 =3k
o THoE YEUNS A BxEe] Aol 23] BHA, trolox, quercetin,
EGCG 7F 27} 6.2 ug/mL, 85 ng/mL, 3.3 ng/mL, 29 pg/mll. & YERAAT
SaAFEEEY ICyh @S ols &F FAsEd ) vudts A Az At
st GAICs #: 129 ng/mL)EA 719 w53 datgd S5 B g7t
st Ao kst &Gy @k 122 pg/mL)2A 7HE =kt Michel
Vignes®] AFoA EGCGe &Atst gdo] w9 =ti B33+ 51(29) 5319
ZHINF 2w Z4E 33t 58S ARva RaEHAE. A% EGCG 3
< 850 mg/g, -4 10.05 mg/go = e s4kstEel DPPH 4~A A4 S
Ay A& ICy % 161 pg/mlL, $92 129 pg/mLS YERY o] EGCGY
Feo] =S5 st &A4o] Eof o] F(10)9 Haet dA AT

rie

ol
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Table 6. Antioxidant activity(DPPH free-radical scavenging)of various green teas in Korea

Antioxidant activity (AOA) Antioxidant activity (AOA)
Decaffeinated
Green teas DPPH free radical scavenging ki DPPH free radical scavenging
) green teas -
IC /mL)? IC /mL
% (19 d)) AEAC(mgAA/100g) % (19 d)) AEAC(mgAA/100g)
|Cso (UM) |Cso (UM)
Green tea 1 16.1+£ 0.4 34,678 + 792 Green tea 1 16.7+ 0.3 33,338 £692
Green tea II 129+ 0.1 43,246 + 421 Green tea II 122+ 01 45,703 £276
Green tea -1 28.6 + 1.1 19,471 + 718 Green tea III-1 329+0.3 16,934 £170
Green tea II-2 39.6+ 0.6 14,067 £ 196 Green tea II-2 471+ 2.0 11,834 £ 507
Green tea V-1 241+0.5 23,149 + 433 Green tea V-1 20.0+£ 0.1 27,898 +138
Green tea V-2 441+ 0.5 12,630 £ 149 Green tea V-2 346+ 0.5 16,092 £ 250
BHA” 345+ 0.8 N/A Trolox 34.1+0.8 N/A
Quercetin 9.7+0.2 N/A EGCG? 6.3+0.1 N/A

? |Cs values were calculated from regression lines using eight different concentrations in triplicate experiments.
b) Butylated hydroxyl anisole

o Epigallocatechin gallate

@ BHA, Trolox, Quercetin and EGCG concentrations were micro molar concentration.

N/A : Not assay
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Table 7. Antioxidant activity(DPPH free-radical scavenging)of various green teas in Japan

Antioxidant activity (AOA)

Decaffeinated

Antioxidant activity (AOA)

Green teas DPPH free radical scavenging DPPH free radical scavenging
green teas
ICs0 (ug/mL)? AEAC(mgAA/100g) ICs0 (ug/mL) AEAC(mgAA/100g)
Sen-cha 14.0+£0.0 39,663 + 14 Sen-cha 149+ 0.2 37,442 £ 503
Gyokuro 23.6+0.8 23,651 £778 Gyokuro 186+ 04 29,995 + 562
Hoji-cha I 20.0+0.2 27,903 £ 336 Hoji-cha I 18.1+ 0.3 30,787 £ 560
Hoji-cha II 28.5+0.8 19,543 £ 558 Hoji-cha II 235+ 27 23,841 £ 2,708
Kuki-Cha 43.3+1.8 12,873 +524 Kuki-Cha 39.0+ 0.9 14,295 + 344

_29_
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Fig. 5. Concentrations of antioxidant activity(AOA) from green teas and

decaffeinated green teas in Korea.
Values are mean of three experimentststandard deviation.

1.Green teal, 2.Green teall, 3.Green tealll-1, 4.Green tealll-2, 5.Green tealV-1,

6.Green tealV-2
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Fig. 6. Concentrations of antioxidant activity(AOA) from green teas and

decaffeinated green teas in Japan.

Values are mean of three experimentststandard deviation.

1.Sen-cha, 2.Gyokuro, 3.Hoji-cha I, 4.Hoji-chall, 5.Kuki-cha
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2) Xanthine oxidase A &A

Xanthine oxidasex= XA Wl FH diAle] #st= A=A xanthine H&
hypoxanthine & 255 urateE 38t urate’} 7 o 715 Fdol| =
AHBR T55 sWele 535S 427+ Zholth
Xanthine oxidase®] # &A1l allopurinol®} alloxanthine= Q4Fe] A4 whx]df
@Al xanthine oxidase®] E4AEAS A FozA ko] AAS AT
(12,13). =3t xanthine®] AFslol oa|A]  uric acid7} AAAHHEA  F3H2

superoxide radicale] AAdo] o}, 13 2 & xanthine oxidase?] &AEA

fllo
fol

HH oz AHa|str] YsiA uric acid A3 I} A superoxide radical AA
o] o] o]Fo]A ok Fr}(49).

523 &5 9] xanthine oxidase &4 o Alo] et A3}= Table 8 9 o e
A}l Xanthine oxidase® A 3f#]1<l allopurinol® xanthine oxidase &4
2 ICs kel 362 ug/mL, EGCG+ ICs kol 2694 pg/mLe] €4 & R =
AFEEY @EFEE BT Y¥ad =2 xanthine oxidase A E H
=3 @IHERIFEE 47 ICs #©l 1474 pg/mL, 1331 n
t}. 18] 3 superoxide 2AEA w3 ICs ko] 13.8 pg/mlL,
16.0 pg/mLo] o} & A4S Bl T3 7|AZ A2ld =A(ICs @ >1000
ng/mL, 54.8 pg/mL)E.t A Al =3 FFE(0Cs  7.954 pg/mL, 825 1
g/mL)°] © xnathine oxidase #]3s]&A o] ¥=<kal, allopurinol ¥ Al o] FAlsH
AT

EE

ﬂ

SR sAFE=CIA AYd 5AFEE 1Cy ¢ 8189 ug/ml,
4532 ng/mL, =4 A g3 mAFEE 1Cs ¢ 553.3 ng/mL, 67.2 ng/mL)e] 713
=UTh ¢F 5199 XA = flavan 3-ol 3t3E©] xanthine oxidase A3l
ol =vta Hi 3t &l gallates 3 SFgtEo] 34 Aol =rhal
AT

AR A FEES MA FEE9 G #hel 2695 ng/mL, 337 ng/mL =

[
-

xnathine oxidase ¢} superoxide A 3] Ao 7F ZHka, FI)3 FEELS
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ICsogkol 1047.8 pg/mL, 89.9 ng/mL =X Asj&Ao] 7 okt A&y =
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Table 8. Xanthin oxidase inhibitory activities of various green teas in Korea

Xanthin oxidase inhibitory activity

Xanthin oxidase inhibitory activity

Uric acid Superoxide Decaffeinated Uric acid Superoxide
Green teas generation generation generation generation
inhibitory inhibitory green teas inhibitory inhibitory
ICso (ng/mL)? ICs0 (1g/mL) ICso (ug/mL) ICs0 (ug/mL)
Green tea 1 180.7 £ 45.9 157+ 34 Green tea 1 577.4+£34.4 16.5+ 1.0
Green tea Il 1474 7.2 13.8+2.9 Green tea I 133.1+£1.2 16.0+ 0.4
Green tea II-1 939.3+ 334 528+ 74 Green tea III-1 843.7 £ 56.4 46.0+ 2.6
Green tea -2 >1000 54.8+1.0 Green tea -2 818.9+ 31.7 453+ 0.6
Green tea V-1 531.1+£6.3 245+ 3.6 Green tea V-1 426.3 +12.8 17.0+ 1.2
Green tea V-2 7945+28 825+ 1.0 Green tea IV-2 553.3+9.4 67.2+ 3.9

@ |Cs values were calculated from regression lines using eight different concentrations in triplicate experiments.



Table 9. Xanthin oxidase inhibitory activities of water extracts from various green teas

in Japan

Xanthin oxidase inhibitory activity

Xanthin oxidase inhibitory activity

Green teas generaton o N N generaton Seneration
inhibitory inhibitory green teas inhibitory inhibitory
ICs0 (ug/mL)a) ICs0 (ug/mL) ICs0 (ug/mL) ICs0 (ug/mL)
Sen-cha 269.5 + 5.1 33.7+15 Sen-cha 273.4+£19.3 28.1+1.6
Gyokuro 418.7 + 16.0 422+07 Gyokuro 319.7 +19.1 33.6 +0.4
Hoji-cha I 525.9 + 49.7 447 +2.9 Hoji-cha I 469.2+7.8 34.0+0.9
Hoji-cha I 591.2 + 36.8 215+0.2 Hoji-cha II 562.8 + 11.1 52.7 +3.5
Kuki-Cha 1047.8 + 74.6 89.9+7.3 Kuki-Cha 888.2 + 28.9 779+17.6

@ |Cs values were calculated from regression lines

using eight different concentrations in triplicate experiments.



3) Nitric oxide A A3 &A

A 24bskE(Nitric - oxide)> S4F o 2A AE=Ado] el vk Nitric
oxideZ} A4 ¥ nitrozation, nitration®} #-2 7HH A &3 @ AFERES-S oY)
st fFaldt @35 YERUA "ok Nitric oxide 4 A8 &4 nitric oxide
2 MAsE 49 sodium nitroprusside(SNP)S AF&3Fo] o} & ALY (nitrite) 2
Fe SAHsE YHOE ntric oxide 2AZAZE AFESIATHEY). ol# s WHo
Table 10, 11 o YepSde =54 F=F=9] Nitric oxide 44
WA E=A FkARE B7tEdst | AR FEE ICsn gkl
5572 pg/mL= YElAaL, ZIAAR srde] FEEC] ICo #k2 5369 n
g/mL S 7[AlAE 3 $9 FEE59 ICyh #2 964.0 ng/mL = Nitric oxide
AN &do] 7IAAY 7] A B deolde & AU A FEE
soAAMe & JHEdEE FAAY & FEE0Co % ¢ 2414 pg/mL)e] 7+
Nitric oxide 73 43l &Ado] =Udtt

AE] ZAFE2EL 7RIS F25 EF ICon #S 7 F A%, &

3] F7)1x1¢] ICs #kol 985 ng/mLE Nitric oxide A A &l &Ado] 7H4 =gk},

‘W*::

e Azl T Z(SR) FEE ICyhn atel >1000 pg/mL ©.& Nitric oxide
ARG o] woFstA e A A vk ke elE M ICs #6824 1
g/mL)¢t W Z(ICs ak : 553.2 pg/mL)E= Nitric oxide A A8 &A]o] v F

= HERTh
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Table 10. Nitric oxide scavenging activities of water extracts from various green teas in Korea

Nitric oxide scavenging activity

Green teas

Decaffeinated

Nitric oxide scavenging activity

ICso (ug/mL)?” JRgN<33 ICso (ug/mL)
Green tea 1 >1000 Green tea I 557.2+ 29.5
Green tea II >1000 Green tea 1II >1000
Green tea III-1 536.9 £ 64.9 Green tea III-1 419.5+ 73.6
Green tea II-2 964.0 + 43.2 Green tea -2 416.4 + 36.8
Green tea V-1 >1000 Green tea V-1 528.7+ 7.7
Green tea V-2 612.8 + 30.1 Green tea V-2 2414 + 59.5

) |Cs values were calculated from regression lines using eight different concentrations in triplicate experiments.
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Table 11. Nitric oxide scavenging activities of water extracts from various green teas in Japan

Nitric oxide scavenging activity Decaffeinated

Nitric oxide scavenging activity

Green teas
green teas
ICso (ng/mL)® ICso (ng/mL)
Sen-cha >1000 Sen-cha 682.4 + 20.6
Gyokuro >1000 Gyokuro 553.2 £62.9
Hoji-cha 1 693.2 + 25.7 Hoji-cha I 226.6 +78.2
Hoji-cha I 267.5 + 68.2 Hoji-cha 11 453.7 + 34.3
Kuki-Cha 627.5 + 68.2 Kuki-Cha 98.5+11.5

@ |Cs values were calculated from regression lines using eight different concentrations in triplicate experiments.
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Fig. 7. Concentration of total polyphenol compounds in green teas and

Total polyphenol (%)

decaffeinated green teas in Korea.
Values are mean of three experimentststandard deviation.

1.Green teal, 2.Green teall, 3.Green tealll-1, 4.Green tealll-2, 5.Green tealV-1,
6.Green tealV-2
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Fig. 8. Concentration of total polyphenol compounds in green teas

decaffeinated green teas in Japan.

Values are mean of three experimentststandard deviation.

1.Sen-cha, 2.Gyokuro, 3.Hoji-cha I, 4.Hoji-chall, 5.Kuki-cha
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5. & FEEH 279U & FEE9 AEFAHH Nitric oxide B4 9
A &4

RAW 264.7 M3EA S 53 749 AAAA S A F5=2 Nitric
oxide B4 AALHES EAet] T2 AfEHS A AL ICxo w3
AEEA TCh = &AW 1 A3E Table 12, 13, 14, 15, & & R
AT

BE 53 FEEA TCs #tel >1000 ng/mLE HAo] VEA] kot
1000pg/mLe] FZolA= kel A4S Bou 1000ug/mLel FZolA oF
20~50%<] Nitric oxide A4 A Aol BRI, FE EHS=Z Nitric
oxide B4 A &Ao] EbskT

TUlo] Hx55%E H3 Nitric oxide A4 A @42 FstAl UERUA
Fokth Ao MMAHICs #: 161.8 pug/mL) ¢ TAXTICs #k: 256.7 pug/mL)

L FINZH(FA)7F ICs a 195.9 pg/mL=EA Nitric oxide A4 A &g o] vf
o=

it

T Eas € F AMeH, BT S AAG 52 FEE0] EHAHNE B
Aok dEo] FIIAHAEG 2= 1o #hel =AM AlxsAdS BREA FUes
=

& 5 A (Fig. 9). Tsai 5(20)2 5] Nitric oxide’d AL 1Cs 7

o] 113 pg/mLeZ £ A4S Ho B Ags Axuc ge dAo] yeld

S ¢ F YT ol AYUFIE 715H Ao 7 A ujH ol FH g F X
=l

= X
710 El FF el JEA e Ay - Ay oer 53 FdW
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Table 12. Cytotoxicity of water extracts from green teas and decaffeinated green teas in

Korea on RAW 264.7 cells

Green teas Decaffeinated green teas
Green teas
ug/mL 250 500 1000 TCso(ug/mL)” 250 500 1000 TCso(ug/mL)
Green tea 1 - - 11.2+ 0.8 >1000 - - 194 +1.8 >1000
Green tea 2 - - 180+ 1.3 >1000 - - 319+17 >1000
Green tea 3-1 - - 9.4+ 2.1 >1000 - - - >1000
Green tea 3-2 - - 94+6.3 >1000 - - 145+1.1 >1000
Green tea 4-1 - - 94+15 >1000 - - 13.5+3.5 >1000
Green tea 4-2 - - 93+1.9 >1000 - - 17.8+2.2 >1000
EGCG” 16.4 + 0.9 >1000(uM)

Data are expressed as average of inhibitory activity(%) £SD(n=3), -; Inhibitory activity<5%
3 TCs is the concentration producing 50% toxicity in RAW 264.7 cells.

b) Epigallocatechin gallate
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Table 13. Cytotoxicity of water extracts from green teas and decaffeinated green teas in Japan on RAW 264.7 cells

Green teas Decaffeinated green teas
Green teas
ng/mL 250 500 1000 TCso(ug/mL)” 250 500 1000 TCso(ug/mL)

Sen-cha 90+26 185+1.38 28.0+ 2.0 >1000 95+ 2.1 122+ 2.7 22.3+05 >1000

Gyokuro - - 257+ 0.9 >1000 - - 15323 >1000
Hoji-cha 1 - - 9.7+ 5.1 >1000 - - 9.4 +0.7 >1000
Hoji-cha 2 - - 7.8+1.7 >1000 - - 20.0£4.9 >1000

Kuki-Cha 6.3+0.2 72+24 259+ 27 >1000 - - 20.0+4.9 >1000

Data are expressed as average of inhibitory activity(%) £SD(n=3), -; Inhibitory activity<5%

@ TCs is the concentration producing 50% toxicity in RAW 264.7 cells.
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Table 14. Effects of water extracts from green teas and decaffeinated green teas in Korea on NO production in

LPS-activated RAW 264.7 cells

Green teas Decaffeinated green teas
Green teas
ug/mL 250 500 1000 ICs0(ug/mL)? 250 500 1000 ICs0(ug/mL)

Green tea 1 83+50 12944 26.0+ 4.8 >1000 26.0+1.9 34.0+1.5 34621 >1000

Green tea 2 16.1+1.3 18715 262+ 1.0 >1000 16.1 £ 3.1 15.8+3.4 32.9+25 >1000
Green tea 3-1 223+04 292+15 371+ 04 >1000 242 +0.7 35.2+1.3 39.3+0.5 >1000
Green tea 3-2 38.0+25 450+1.1 493+ 0.3 >1000 253+1.1 279+14 356+1.8 >1000
Green tea 4-1 178+ 13 22509 229+ 0.3 >1000 30.7+1.2 31.6+1.0 33.0+0.8 >1000
Green tea 4-2 141+39 224+34 244+ 19 >1000 18.2+0.7 26.3+14 32.6+0.2 >1000

b) 581.0+£76.8
EGCG 26.6+23 46632 56.6 + 0.9 (M)
U

Data are expressed as average of inhibitory activity(%) £SD(n=3), -; Inhibitory activity<5%
@ |Cs is the concentration producing 50% inhibition of NO production in RAW 264.7 cells.

b) Epigallocatechin gallate
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Table 15. Effects of water extracts from green teas and decaffeinated green teas in Japan on NO production in

LPS-activated RAW 264.7 cells

Green teas Decaffeinated green teas
Green teas
ng/mL 250 500 1000 |C50(ng/mL)a) 250 500 1000 ICso(ng/mL)
Sen-cha 30.1+£03 350%1.1 351+ 05 >1000 544 +0.9 64.0+2.1 67.9+14 161.8+8.3
Gyokuro 20.6 £+ 6.1 26.6 + 0.1 282+ 2.2 >1000 28.7+1.9 36.7 1.7 404 +£21 >1000
Hoji-cha 1 232+32 306+34 339+ 28 >1000 25.8+0.2 37.5+0.8 39.8+04 >1000
Hoji-cha 2 343+30 36.2%+12 364+ 0.6 >1000 492 +01 61.8+0.1 62.1+0.1 256.7+0.4
Kuki-Cha 258+ 54 336140 415+ 46 >1000 53.8 +0.7 56.0+0.2 58.7+0.4 195.9+11.9
Data are expressed as average of inhibitory activity(%) +SD(n=3), -; Inhibitory activity<5%

@ |Cs is the concentration producing 50% inhibition of NO production in RAW 264.7 cells.
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I Nitrte
—@— MTT reduction

35 120
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Fig. 9. Effect of water extracts from decaffeinated Kuki-cha on the NO
production in LPS-sitimulated RAW 264.7 cells. Cells were treated whit LPS (100

ng/mL) alone or LPS plus the indicated concentrations of water extracts from

decaffeinated Kuki-cha for 24h.
*** p<0.001 vs LPS alone-treated cells.
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